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(54) Microencapsulation process 



(57) What is disclosed is a process for 
the production of microcapsules by 
forming an emulsion of an aqueous 
solution of a hydro phf lie protein having 
free amino groups in a liquid which is 
substantially non-polar or which hHS a 
polarity less than that of a 4:1 w/w 
mixture of cyclohexane and chloroform 
as tho continuous phase, and adding a 
solution of a compound capable of 
polymerizing with the protein in the 
aqueous solution so that an interfacial 
polymerization reaction occurs. 
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Microencapsulation process 

50 foracidchloride such asseb co7 a ndaSr u ? h h ? r T C V doheXa "« l "ne provides an ideal earner 
the aqueous phase during JJ ^ifitSSJi mtTT* m " W dif(USi0n ° f th ° proteir> 
reactants such as suceini anhydride vS a « i w - V , be neeeMar V when using certain 
mixed solvent having a polar «m DOn «, T IIZk ! '"' °' T mp ' 6 ' pure ^'ohexane, to use a 
. °'P°<" S olvent P re S en,?nS 
S5 a 4:1 w/w mixture of cyclohexal and cCoforrn Pta " "" Vem h " 3 P olarit V 

»co£^^ 

This results in a slot h ou£ ^^1^^^*°" in the 8 « Ueous 

theorised that, because sebacoWanS 

more localised atthe interface an ? i Sn^^iS? in wat "< P°'vmerl 8 ation ie 
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The protein used in the reaction Is hydrophllic, i.e. water soluble or water discernible oroteln contain;™ 
ree amme groups. Whan the material to be encapsulated is a foodstuff or a ^SwS^T^ 
flavor system, or la a pharmaceutical. It is desirable that the membrane shouXbiodeo^dare Ini 
5 mouth or stomach to al.owthe contents of the microcapsule, to be released Tl£S 
Invenhon because the protein Is hydrolyzable or otherwise degrsdable so that the oolvmeric chains El 
the membrane are broken and the membrane disintegrates. polymeric chains forming 

The protem used inthe process of the invention should, of course, be capable of forming a sufficients 
stable aqueous phase to allow the aqueous phase to be emulsified In the non-polar ^ TolESth* 

satisfactory cross-l.nked structure round the emulsion droplets, the protein molecules i the LuSfiW 
aqueous phase should lie along the surface of the dn^^it^S^^^^^ 
should not be purely globular proteins in which the molecules are spherical. It ^o?sfbSto«effe 
.nventlve process proteins having a substantially linear structure i.e. proteins havin?oneS more 

15 substantal^inearfragmentswithettached globular l^ft^mipTS^ISK^rtn. 
groupsare avertable in each molecule for region. Although ^roc^^S^lS^rsTar 
preferably not used ,n the process of the invention they may be used in conjunction uradmbSl wW? 
substantially linear proteins but In this case they will normally play little oS^SlSS!S3S 
reactions. Ii ,s poss.ble and often desirable to use in the process modified alobvZZo^ V^L 

20 denatured .d^ fc ^. tap ^i J^^^^ 

J^Tm* 0 K? r ° te L nS "l" Ca " be USOd ln ,he proce8s of the ■"""•"Son, which fulfil the requirements of 
being hydroph.l.c and substantially linear or which can be treated to make them hXpKSil, 
.near are hemoglobin, protamines such as salmin. histonas such as JSSSH gffin an ?betL V 

cartxwSXT^ 
55 phthalicacid,terephtSadd ar S u^ 

60 of the aqueous phase. PrePared 88 deS ' rcd ' by controlling the de B ree of dispersion 
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For the phase change operation, the capsules are allowed to soni* *»a ~ 

traces of surfactant, may be separated from^s6^^^^^^ lW ^^' W ' ta,mw6 
redlspersed in a hydrophilic liquid such as water P V 8tUmfl ° T wnWfu 9<»«°r., then 

5 During the phase change operation. It is usually necessary to have Dreamt a 
f^°'Wnofthecapeulesintotheh^^ 6 
for human or animal use this surfactant is preferably not a deterae* t « h« • ?T U,es are ,n,9nded 
necessary, becauaethe detergent eventual ha to be ?im„!2 »1 ! previously been thought 
for example, a protective col oid Isuch i T .' nather ' ,he «"*«•»*>> material may be, 
lOaeterofaglyceL.euSa "tart^ 

eitherees„y;emo;ab,eordo oS^^ 10 
^operationandafte,^^ 

the suspending phase. This may be achieved by usina £5 T° PrCSSUre by addin 9 8 50,0,6 «° 

by adding suitaWeamoumso^ 

IS 

J^-thmepresentproces^ 

Polymonzation proceeds more rapidly at hioher temoeraTmi h, t I! tsmperature. 

Jo^vSs^S; 20 

«.casr P s^ 

ISe^^ 
» LwTff^ 
"USe^ 

can be reduced to iSE? T^TJSS^tST^r %We * ^ ,his ' 8,i ° 
cyclohexane. 9 P 9S0nt inven,,on > 'or example when the suspending phase is pure 

polymerization reactions 9 Z^^^S^^^' W ^^^ wn ^o n 
two phases ofan emulsion andthat^^ 

process. For a polyurea-forming reaction Z " ° qUa " V app,icab,e '° 6ucfl Polymerization 

45 forexampledimethyletha o. mine ^S^i^J"^ a ^^" u *-"« ,l ""*"'>'r 
included in the aqueous phase am.ne-react.ve component. The catalyst will normally be 45 

fo.2~S 
so ^"arepertsbyvo^^ 

Example 1 50 
The capsules were eeoarated fr^Z Between 50 and 100 microns in diameter were obtained 
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Example 2 

10 parts of cyelohexane containing 0.5 part of diphenylmethaneA^diisocvenate war* mm^, , 
overapenod of 20 second, and 

wa^sr h ,c 25 ;^ 

10 «,^ flna ' SBttli, J B ? nd dec, "* in 9 °» °f *• solvent, the capsules were taken up in 50 parte of a 15* wA* 

Excellent reddish capsules were obtained both before and afterdrying. 
15 Examples 3 to 17 
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Example 18 

cyctonexene was added and the reaction was continued for 8 minutes The cannulas wer« »n n ^ ^ « „i 
and the cyclohexane was decanted off . The capsules were thenwaTadX 
io cyclohexane and then further treatment was continued as in Example 1 * 5 ° ^ ° f 

CLAIMS 

1. A method for making microcapsules containing an aqueous solution of a hvdraahiiir n^i„ 

modified to break-down, at least partially, the tertiary amine structure thereof 

25 5 A™L%^!^- nan/0ne0 ! e ! 8imS 1,o3 ' whwein,h8 P^ein is a naturally cecuring protein 
orLZTnf T " a " y 008 ° f da,ms 1 ,0 4 ' wherein Ihe P'O^in contains a relatively h ig h 

as am,no ac,d6 con,8,nin9 ,w ° amine ~«««'-«^ffiis; fc m. 0 f 

6. A process as claimed in any one of claims 1 to 5, wherein the protein is present in the form of „ 
component of a complex naturally occurring mixture of materials 16 P^"t ,n the form of a 

niJiSSSttS in C ' aim 6 ' Wh6rein me V* denatured whey. ful. cream 

8. A process as claimed in claim 7, wherein the fish roe Is cod roe 

«an!^o^^^ 

aqueoutsTSo^ 
45 ,c i"!"^ , 'P^'n^ocontainsacatalyatforapolvurea-formingreaction. 

8 I Zl™ "t t !" C ! 8im 14 ' Wher ° in ,he P 01 ****""™* dipbenvlethanediisocyanate 

-ca^uletrs^S 
dlsperslTnT^ 
^ compou?r eSSaSC ' ai ^ 

55 22 1 «oep!! 98 C ! a ! m 2 °' Wh9rein ,hB 6Ufface 8C,iVe material i6 3 P f °t««ive colloid. 
23 A SIS "LSI !" ° T 11- WhCrein ^ P '° teC,iVe eoll0i,, iS alcoM ° r 9«'«'n. 

glyceride a ' m 2 °' Wherei " ,he 9UrfeCe " C,iVe aBem is ,eci,hin ° r esterof a 

60 sufficiemem^^^^ 

sumciem amount to balance the osmotic pressure inside and outside the capsules 

herein "* d8 ' m 1 ' C ° ndUC,ed sub * anh ' 8l| V « described in any one of the examples 

anfone^S iToT^ ' °' Cr089 - ,in,(edpro,ein ^^"P™^^ "va process as daimedin 



